INTRODUCTION
In the past, the experimental method was the single tool -ance of computational techniques in the last 40 years, another -at the design point is around ±2%, if one takes into account uncertainty in the numerical methods, models, geometry, was to quantify the performance of the turbine at off-design -tions were performed using a three-dimensional unsteady uses a combination of the one-dimensional equations of and they were used to help determining the locations of the The walls for 2D and 3D approaches are adiabatic and + are smaller than six for the of the wall is applied appropriately to the turbulent boundary layer, when
NUMERICAL METHODS
The 2D approach was simulated by ANSYS Fluent is coupled, implicit, with a time marching to reach the steady state condition, and taking into account the turbulence effects
The 3D approach was simulated by ANSYS CFX soft-CFX software for the 3D simulation, because the software the turbulence effects by Spalart-Allmaras one-equation
The algebraic multigrid was employed to accelerate the
MESH GENERATION
The mesh was constructed for two sub-domains, one for In the 2D model, the mesh is composed by quadrilaterals elements near to the blade region, in order to capture high -- Figure 1 represents the mesh of all computational domains
The mesh constructed in the 3D model is composed by made in regions where there are high gradients normal to the
MEAN LINE LOSS MODEL CODE
The mean line loss model code uses a combination of the one-dimensional equations of motion in the mean line and 
RESULTS AND DISCUSSION
The and rotor blades in the 2D simulation, which imply that the law of It will be presented, at the design point operation, the of these parameters calculated by 3D CFD approach was
The mean line analysis represents a good comparison tool can be attributed to the fact that the design data do not take Numerical Simulation of Performance of an Axial Turbine First Stage distribution along the blade span, as mentioned by Tomita and
The boundary layer effects, in the hub and tip of the blade, are The difference between CFD results and design data is mainly due to one-dimensional characteristic of the mean Similar conclusion can be obtained when comparing 2D and 3D 
